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© Live roller conveyor. 

© A live roller conveyor comprising a plurality of 
rollers which provide a conveying surface for a plu- 
rality of articles supported on said surface, a first 
friction drive means operable to apply to at least 
some of the rollers a first torque, a second friction 
drive means operable to apply to at least some of 
the rollers a second torque of the opposite rotational 
sense to that of the first torque and a control means 
to control the drive means so that a variable driving 
force may be applied to the articles by the rollers to 
advance the articles along the conveyor in a first 
state of operation of the conveyor and to apply a 
reduced driving force to the articles in a second 
^1 state of operation of the conveyor. 
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Live Roller Conveyor 



This invention relates to a live roller conveyor, 
that is, a conveyor comprising a plurality of rollers 
which provide a conveying surface and define a 
pass line for a plurality of articles supported on 
said surface and at least some of the rollers being 
driven by a drive means to apply a driving load to 
the articles to advance the articles along the pass 
line of the conveyor. 

When at least one article is accumulated on a 
live roller conveyor an undesirably high driving load 
may be applied to the at least one article. 

It is accordingly an object of the present inven- 
tion to provide a live roller conveyor wherein the 
imposition of such a high driving load can be 
avoided. 

According to the present invention we provide 
a live roller conveyor comprising a plurality of 
rollers which provide a conveying surface for a 
plurality of articles supported on said surface, a 
first friction drive means operable to apply to at 
least some of the rollers a first torque, a second 
friction drive means operable to apply to at least 
some of the rollers a second torque of the opposite 
rotational sense to that of the first torque and a 
control means to control the drive means so that a 
variable driving force may be applied to the articles 
by the rollers to advance the articles along the 
conveyor in a first state of operation of the con- 
veyor and to apply a reduced driving force to the 
articles in a second state of operation of the con- 
veyor. 

The control means may be operable, during 
the second state of operation of the conveyor when 
a reduced driving force is applied to the articles, so 
that the first drive means is operable to apply to 
the rollers the first torque and the second drive 
means is operable to apply a second torque to the 
rollers, the resultant of the first and second torques 
being such as to apply a reduced driving force to 
the articles. 

The reduced driving force may be zero. 

Ouring the second state of operation the sec- 
ond drive means may be stationary and as a result 
the rollers may be stationary. 

The first drive means may comprise a first 
drive shaft which extends transversely to the rollers 
in the general direction of the pass line of the 
conveyor, the shaft being supported for rotation 
below the rollers and first drive belts being en- 
gaged with the first drive shaft and the rollers to 
transmit the first torque from the first drive shaft to 
the rollers. 

The second drive means may comprise a sec- 
ond drive shaft which extends transversely to the 
rollers and generally in the direction of the pass 



line of the conveyor, the second drive shaft being 
supported for rotation below the rollers and second 
drive belts being engaged with the second drive 
shaft and the rollers to transmit torque from the 

s second drive shaft to the rollers. 

In a first more specific aspect of the invention 
the control means may be operable, during the first 
state of operation of the conveyor, so that the first 
drive means is operable to apply to the rollers the 

io first torque and the second drive means is operable 
to said rollers a further torque in the same rota- 
tional sense as the first torque. 

During the first state of operation the first drive 
means may apply the first torque to rotate the 

75 rollers at the same speed as the rollers are rotated 
by the further torque applied by the second drive 
means. 

The second drive means may be driven from a 
prime mover through a clutch and brake mecha- 

20 nism, the clutch being engaged and the brake 
disengaged during the first state of operation of the 
conveyor and the clutch being disengaged and the 
brake engaged during the second state of opera- 
tion of the conveyor. 

25 The second drive means may be driven from 
the first drive means through said clutch and brake 
mechanism. 

The clutch and brake mechanism may be ac- 
tuated by a fluid operated cylinder in response to 
ao an electrical signal. 

The clutch and brake mechanism may com- 
prise a mechanical clutch such as a dog clutch or 
an electromagnetic clutch. 

Alternatively, in a second more specific aspect 
35 of the invention, the control means may be op- 
erable, during the first state of operation of the 
conveyor, so that the first drive means is operable 
to apply to the rollers the first torque and the 
second drive means is free to be driven by the 
40 rollers. 

The second drive shaft may be provided with 
brake means to prevent rotation of the second 
drive shaft in said second state of operation. 

The brake means may be an electromagnetic 
45 clutch or may be a mechanical brake which may 
be operated by a solenoid. 

The conveyor may include further rollers up- 
stream and/or downstream of said plurality of roll- 
ers said further rollers being driven only by a 
50 single friction drive means. 

An embodiment of the invention will now be 
described in more detail by way of example with 
reference to the accompanying drawings wherein, 

FIGURE 1 is a plan view of a conveyor 
embodying the invention, 
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FIGURE 2 Is a section of the line ll-ll of 
Figure 1, 

FIGURE 3 is a fragmentary side elevation, to 
an enlarged scale, looking In the direction of the 
arrow A in Figure 1. 

FIGURE 4 is a plan view of another conveyor 
embodying the invention. 

FIGURE 5 is a section on the line 5-5 of 
Figure 4. 

FIGURE 6 is a fragmentary side elevation of 
another embodiment 

Referring to Figures 1 to 3 of the drawings, two 
accumulation sections X and Y of a live roller 
conveyor are illustrated and each comprises a pair 
of spaced channel section side members 10 inter- 
connected by transversely extending cross-braces 
11 (see Figure 3), and the centre lines of which are 
illustrated at 11a in Figure 1. A plurality of cylin- 
drical rollers 12 are rotatably mounted between the 
side members 10. In Figure 1 the rollers 12 are not 
shown, for clarity, but their axes of rotation are 
illustrated at 12a. The rollers 12 provide a convey- 
ing surface anddeflne a pass line for a plurality of 
articles supported on said surface. 

The rollers 12 are provided with two part cir- 
cular in section circumferential grooves 13a, 13b in 
each of which is received an elastomeric belt 14a, 
14b of circular cross-section. Each belt 14a is 
engaged with a drive pulley 15a on a first shaft 16a 
whilst each belt 14b is engaged with a drive pulley 
15b provided on a second drive shaft 16b. The 
puIFeys 15a, 15b are mounted for rotation relative 
to their associated shaft 16a, 16b but the load in 
the belts 14a, 14b is such That friction is exerted 
between the" shafts 16a f 16b and the associated 
pulleys 15a, 15b to such an extent as to provide a 
drive to the rollers 12 from the shafts 16a, 16b via 
the pulleys 15a, 15b and belts 14a, 14b! If, how- 
ever, any one"or more of the rollers T2 is pre- 
vented from rotation then slipping can occur be- 
tween the associated pulleys 15a, 15b and the 
shaft 16a,16b to permit continued" rotation of the 
respective drive shaft 16a, 16b. 

Each drive shaft 16a, 16b extends longitudi- 
nally of the conveyor and is mounted by bearings 
17 on the cross braces below the rollers 12 and 
thus each drive shaft extends parallel to the pass 
line of the conveyor. The first drive shaft 16a is 
driven by a chain and sprocket drive 18 from a 
geared electric motor unit 18a. For constructional 
reasons the conveyor comprises a plurality of sec- 
tions which in the present example are approxi- 
mately 1.3m long. Only two conveyor sections X 
and Y are illustrated and the conveyor may have 
one or more further sections upstream or down- 
stream of the two sections illustrated in Figure 1. 
The or each such upstream or downstream section 
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may be provided with only a first drive shaft or one 
or more of such further upstream or downstream 
sections may be provided with a first and second 
drive shaft as in the sections illustrated. # 
s A separate drive shaft section 16a ,16a and 
16b', 16b" is provided with each conveyor section 
and the~drive shaft sections 16a' and 16a are 
interconnected by conventional coupling devices 
19. The first drive shaft 16a is connected by chain 
10 and sprocket drive transmitting connections 20 . 
20* to the second drive shaft sections 16b , 16b . 

Referring now particularly to Figure 3, in which 
there is illustrated the drive transmitting connection 
20' of section X, a convenient cross-brace 1 1 car- 
75 ries a mounting bracket 21 to which a pneumatic 
cylinder 22 is pivotally connected about an axis 23. 
The cylinder 22 has a piston rod 24 which is 
connected to a clutch actuating member 25 which 
has a bearing part 26 received in a rectangular 
20 cross-section circumferentially extending groove 27 
provided on a clutch ring 28 made of nylon or 
other suitable material. Mounted on the respective 
shaft 16b', for rotation relative thereto is a locking 
ring 29 which is restrained from rotation by a peg 

30 projecting from a member fixed relative to the 
bracket 21 and received in a corresponding socket 

31 in the locking ring 29. Also rotatably mounted 
on the respective second drive shaft 16b is a 
sprocket member 32 of the drive transmitting as- 
sembly 20. 

The clutch ring 28 is slidably mounted on the 
second drive shaft 16b' and prevented from rota- 
tion relative thereto. One end 33 of the clutch ring 
28 is provided with teeth which engage with teeth 
35 34 fixed to the sprocket 32 so that the teeth can 
co-operate in the form of a dog clutch A to connect 
the sprocket 32 with the clutch ring 28. The other 
end 35 of the clutch ring 28 is similarly provided 
with teeth which co-operate with teeth 36 provided 
40 on the locking ring 29 to again provide a dog clutch 
B therebetween. When the cylinder 22 is actuated 
to move the piston 24 thereof to the right in Figure 
3 the dog clutch A is engaged and the dog clutch 
B Is disengaged so that the sprocket 32 is con- 
45 nected to the shaft 16b'. When the cylinder 22 is 
actuated to move the pTston 24 thereof to the left in 
Figure 3 the dog clutch A is disengaged and the 
dog clutch B is engaged so that the drive shaft 
16b' is locked from rotation. m 
so ~A similar arrangement 20 is provided in sec- 
tion Y as shown in Figure 1. 

In normal operation of the conveyor, herein 
referred to as a first state, in which articles to be 
conveyed by each accumulation section are sub- 
55 jected to a normal driving force to convey them 
along the pass line of the conveyor the cylinder 22 
of the sections are operated to engage the respec; 
tive dog clutch A and so the first drive shaft 16a 
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and the second drive shafts 16b are driven by the 
motor 18a and hence the associated rollers 12 
have appffed thereto a first driving torque by the 
belts 14a from the drive shaft 16a' and a further 
torque byjhe belts 14b from the associated shaft 
16b', 16b\ The chain and sprocket drive transmit- 
ting connections 18, 20', 20 , and the diameters of 
the pulleys 15a, 15b and of the grooves 13a, 13b in 
the rollers 12 "are arranged so that the rollers "are 
rotated at the same speed by the belts 14a and the 
belts 14b. In the present example, all the sprockets 
and pulleys and grooves 13a, 13b are of the same 
diameter to achieve this buf of course, the relative 
diameters could vary so long as the end result of a 
rotational drive at the same speed is provided. 

When it is desired to relieve the driving force 
on the articles being conveyed, by both accumula- 
tion sections for example, to relieve an end load on 
a accumulating stop, the cylinders 22 are signalled 
to move their pistons 24 thereof to the left in Figure 
3 to disengage the dog clutches A and to engage 
the dog clutches B. In this condition, the drive to 
the second drive shafts 16b', 16b" is disconnected 
and the drive shafts 16b',"l6b''~braked by driving 
clutches B so as to be prevented from rotation 
under the influence of the belts 14b. Thus, the 
belts 14b act as a brake by applying To the rolfers 
12 a second torque in the opposite rotational sense 
to the first torque which is continued to be applied 
by the belts 14a from the first drive shaft 18a and 
the first and second torques are the same oF sub- 
stantially the same in magnitude so that the rollers 
12 are braked or substantially braked so that little 
or no driving force is applied to the articles sup- 
ported on the conveying surface of the conveyor. 

If desired only one of the accumulation sec- 
tions may be thus operated, the dog clutches A 
and B of the other sections being actuated to 
continue to apply the above described further 
torque. 

The cylinder 22 can be fed with air under 
pressure to act on opposite sides of a piston there- 
of connected to the piston rod 24 by solenoid 
operated valves provided with relevant signals ac- 
cording to the state of operation of the conveyor 
from an electrical control means which may be 
manually operated or automatically operated, for 
example by an appropriate sensing device which is 
actuated when the end load imposed by an article 
or series of articles on the conveyor exceeds a 
predetermined value or, alternatively, when it is 
desired to place the conveyor in to an accumula- 
tion mode or, alternatively, when a sensor senses 
the presence of an article, on an accumulation 
section, the section may be signalled to assume 
said second state and stop or delay the article 
whilst a section downstream of the accumulation 
section continues to feed a preceding article in the • 



normal way whilst a desired gap is provided be- 
tween the two articles whereupon the accumulation 
section is signalled to revert to said first state. 
If desired, instead of the clutch and brake 
6 mechanism described hereinbefore other equiv- 
alent devices may be provided. For example, the 
dog clutch described could be operated by a hy- 
draulic ram instead of a pneumatic ram or it could 
be operated electromagneticaily. 

w Alternatively, a different clutch and brake 
mechanism may be provided. Further alternatively, 
and as shown in Rgures 4 and 5 there are again 
shown two accumulation sections X and Y of a live 
roller conveyor and each comprises a pair of 

T5 spaced channel section side members 110 inter- 
connected by transversely extending cross braces 
111. A plurality of cylindrical rollers 112 are 
rotatably mounted between the side members 110. 
In Figure 4 some of the rollers 112 are not shown, 

20 for clarity, but their axes of rotation are illustrated 
at 112a. The rollers 112 provide a conveying sur- 
face defining a pass line in the same way as the 
rollers 12 of the first embodiment and as In the 
case of the first embodiment the rollers 12 are 

25 provided with two part circular in section circum- 
ferential grooves 113a, 113b in each of which is 
received an elastromeric bolf 114a. 114b of circular 
cross-section. Each belt 114a is" engaged with a 
drive pulley 115a mounted on the first drive shaft 

30 1 16a whilst eachbelt 1 14b is engaged directly with 
a second drive shaft 116b. If desired, each belt 
114b may be engaged with" a drive pulley mounted 
on The second drive shaft, similar to the drive 
pulleys 115a mounted on the first drive shaft, but 

35 as this is not necessary it is preferred for reasons 
of economy not to provide such pulleys on the 
second drive shaft. The pulleys 115a are mounted 
for rotation relative to their associated shaft 116a 
but the load in the belts 114a is such that friction is 

40 exerted between the shafts" 116a and the asso- 
ciated pulleys 115a to such an extent as to provide 
a drive to the rollers 112 from the shafts 116a. If, 
however, any one or more of the rollers 112 is 
prevented from rotation then slipping can occur 

45 between the associated pulleys 115a and the shaft 
116a to permit continued rotation of the drive shaft 
116a. 

Each drive shaft 116a, 116b extends longitudi- 
nally of the conveyor and is mounted by bearings 

bo 117 on the cross braces 111 below the rollers 12 
and thus each drive shaft extends parallel to the 
pass line of the conveyor. The first drive shaft 116a 
is driven by a chain and sprocket drive, not shownT 
from a geared electric motor unit in the same way 

55 as the drive shaft 16a of the first embodiment As 
In the case of the first embodiment the conveyor 
comprises a plurality of sections only two of which, 
X and Y, are illustrated and as in the case of the 
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first embodiment the conveyor may have one or 
more further sections upstream or downstream of 
the two sections shown in Figure 4 and the various 
modifications in this regard described with refer- 
ence to Figures 1 to 3 are equaily applicable to this 
embodiment. f a 

A separate drive shaft section 116a , 116a and 
116b', 116b" is provided for each conveyor section 
andlhe drive shaft sections 116a' and 11 6a" are 
interconnected by conventional coupling devices. 

In this embodiment the second drive shaft sec- 
tions 116 , 116" are not drivingly connected to the 
drive shaft 116a and so are free to be driven by the 
belts 114b. 

The Felevant cross brace 111 at one end of 
each conveyor section X, Y has fixed thereto an 
electromagnetic dutch 120', 120". One part of 
which 121 \ 121* is fixed by suitable fastenings 
relative to the associated^ cross brace 111 whilst 
the other part 122', 122" of each clutch is con- 
nected to the respective second drive shaft 116b , 
116b". 

Tn normal operation of the clutch, hereinafter 
referred to as a first state, in which articles to be 
conveyed by each accumulation section are sub- 
jected to a normal driving force to convey them 
along the pass line of the^conveyor the electromag- 
netic clutches 120', 120" are disengaged so that 
the two clutch parts 121 \ 122', 121 , 122 are free 
to rotate relative to one another. Hence, the first 
drive shafts 116a', 116a" are driven by the electrip 
motor and hence the second drive shafts 116b, 
116b" are rotated by the belts 114b. Thus, the 
associated rollers 112 have applied thereto only a 
first torque by the belts 114a from the drive shafts 
116a. 

When it is desired to relieve the driving force 
on the articles being conveyed by both accumula- 
tion sections, for example, to relieve an end load 
on an accumulating stop, the clutches 120 ,^1 20 
are actuated to lock the clutch parts 120 , 122 and 
12l" and 122* together so that the shafts 116b, 
116b" are prevented from rotation. Thus, the belts 
114b act as a brake by applying to the rollers 112 
a second torque in the opposite rotational sense to 
the first torque which is continued to be applied by 
the belts 114a from the first drive shaft sections 
116a , 116a" and the first and second torques are 
the lame or substantially the same in magnitude 
so that the rollers 12 are braked or substantially 
braked so that little or no driving force is applied to 
the articles supported on the conveying surface of 
the conveyor. As in the case of the first embodi- 
ment, if desired, only one of the acumulations 
sections may be operated, the clutch 120 , or 120 
of the other section being actuated to permit of 
continued free rotation of the associated second 
drive shaft 116b', 116b". 




If desired, instead of the electromagnetic 
clutches 120\ 120* any other type of brake may be 
provided. For example, as shown in Figure 6. 
where the same reference numerals are used for 

5 the same parts as in Figures 4 and 5 a brake 
member 130* is mounted on the shaft 116b" to 
rotate therewith. A similar brake member is moun- 
ted on the shaft 116b'. Each brake member has a 
pair of opposed radiai surfaces 131 , for abutment 

io with a latch bar 132", carried between a pair of 
pivoted latch levers 133" which are pivoted about 
an axis 134*, by a solenoid 135" to move the latch 
bar 132" into and out of abutting, and hence brak- 
ing, relationship with a surface 131 . 

rs If desired modifications may be made, for ex- 
ample in a modification of the first embodiment, 
instead of preventing the second drive shaft from 
rotation during the second state of operation of the 
conveyor the second drive shaft may be arranged 

20 to be rotated at a slower speed than the first drive 
shaft but in the same sense of rotation by providing 
a suitable variable speed connection, not illustrat- 
ed, instead of the clutch and brake assembly illus- 
trated. Further alternatively the second drive shaft 

25 could be arranged to be rotated In the reverse 
direction to the first drive shaft by providing a 
suitable reversing mechanism. 

The features disclosed in the foregoing de- 
scription, or the accompanying drawings, ex- 

30 pressed in their specific forms or in terms of a 
means for performing the disclosed function, or a 
method or process for attaining the disclosed re- 
sult, or a class or group of substances or composi- 
tions, as appropriate, may, separately or in any 
35 combination of such features, be utilised for real- 
ising the invention in diverse forms thereof. 
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Claims 



1, A tlve roller conveyor comprising a plurality 
of rollers which provide a conveying surface for a 
plurality of articles supported on said surface, a 
first friction drive means operable to apply to at 

45 least some of the rollers a first torque, a second 
friction drive means operable to apply to at least 
some of the rollers a second torque of the opposite 
rotational sense to that of the first torque and a 
control means to control the drive means so that a 

so variable driving force may be applied to the articles 
by the rollers to advance the articles along the 
conveyor in a first state of operation of the con- 
veyor and to apply a reduced driving force to the 
articles in a second state of operation' of the con- 

55 veyor. 

2. A conveyor according to Claim 1 wherein 
the control means is operable, during the second 
state of operation of the conveyor when a reduced 
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driving force is applied to the articles, so that the 
first drive means is operable to apply to the rollers 
the first torque and the second drive means is 
operable to apply a second torque to the rollers, 
the resultant of the first and second torques being 
such as to apply a reduced driving force to the 
articles. 

3. A conveyor according to Claim 2 wherein 
the reduced driving force is zero. 

4. A conveyor according to any one of the 
preceding claims wherein during the second state 
of operation the second drive means is stationary 
and as a result the rollers are stationary. 

5. A conveyor according to any one of the 
preceding claims wherein the first drive means 
comprises a first drive shaft which extends trans- 
versely to the rollers in the general direction of the 
pass line of the conveyor, the shaft being sup- 
ported for rotation below the rollers and first drive 
belts being engaged with the first drive shaft and 
the rollers to transmit the first torque from the first 
drive shaft to the rollers. 

6. A conveyor according to any one of the 
preceding claims wherein the second drive means 
comprises a second drive shaft which extends 
transversely to the rollers and generally in the 
direction of the pass line of the conveyor, the 
second drive shaft being supported for rotation 
below the rollers and second drive belts being 
engaged with the second drive shaft and the rollers 
to transmit torque from the second drive shaft to 
the rollers. 

7. A conveyor according to any one of the 
preceding claims wherein the control means is 
operable, during the first state of operation of the 
conveyor, so that the first drive means is operable 
to apply to the rollers the first torque and the 
second drive means is operable to apply to said 
rollers a further torque in the same rotational sense 
as the first torque. 

8. A conveyor according to Claim 7 wherein 
the second drive means is driven from a prime 
mover through a clutch and brake mechanism, the 
clutch being engaged and the brake disengaged 
during the first state of operation of the conveyor 
and the clutch being disengaged and the brake 
engaged during the second state of operation of 
the conveyor. 

9. A conveyor according to any one of Claims 
1 to 6 wherein the control means is operable, 
during the first state of operation of the conveyor, 
so that the first drive means is operable to apply to 
the rollers the first torque and the second drive 
means is free to be driven by the rollers. 



10. A conveyor according to Claim 9 wherein 
the second drive shaft is provided with brake 
means to prevent rotation of the second drive shaft 
in said second state of operation. 
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